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ABSTRACT 

The aim of present study was to estimate the in vitro antioxidant potential and antimicrobial activity of hydroalcoholic extract of Vernonia 
cinerea. Antioxidant activity was assessed by using 2, 2- diphenyl-1-picryl-hydrazyl (DPPH) assay using ascorbic acid as standard antioxidant. 
The extract was found to scavenge effectively the free radicals. The total flavonoid contents were determined by established methods and were 
found to be 0.547 mg/100mg in quercitin equivalents. Antimicrobial activity was performed against 2 stains of human pathogenic bacteria by 
well diffusion method. Hydroalcoholic extract of Vernonia cinerea showed good antimicrobial activity against gram positive bacteria. The 
antioxidant activities may be attributed to the presence of significant amounts of flavonoid compounds. Results indicated that hydroalcoholic 
extract of Vernonia cinerea possess significant antioxidant effect in dose dependent manner, followed by the hydroalcoholic extract of Vernonia 
cinerea possessed good antimicrobial activity.  
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INTRODUCTION 

Natural antioxidants present in the plants scavenge harmful 
free radicals from our body. Free radical is any species 
capable of independent existence that contains one or more 
unpaired electrons which react with other molecule by 
taking or giving electrons, and involved in many pathological 
conditions1. Free radicals can be described as chemical 
species that have an unpaired electron and play very 
important role in human health and beneficial in combating 
against several diseases like cardiovascular disorders, lung 
damage, inflammation etc. These free radicals are highly 
unstable and when the amount of these free radicals exceed 
in the body, it can damage the cells and tissues and may 
involved in several diseases. Thus there is the need of 
antioxidant of natural origin because they can protect the 
human body from the diseases caused by free radicals2,3. The 
effect of plant extracts on microorganisms has been studied 
by a very large number of researchers in different parts of 
the world4-6. There is a continuous and urgent need to 
discover new antimicrobial compounds with diverse 
chemical structures and novel mechanisms of action because 
there has been an alarming increase in the incidence of new 
and re-emerging infectious diseases7. Higher plants produce 
hundreds to thousands of diverse chemical compounds with 
different biological activities8. The antimicrobial compounds 

produced by plants are active against plant and human 
pathogenic microorganisms9.This paper deals with the 
antioxidant and antimicrobial activity of Vernonia cinerea 
which is not scientifically proven. Vernonia cinerea (Family: 
Asteraceae) is a terrestrial annual erect herb. V. cinerea is an 
important medicinal plant having application in abortion, 
cancer and various gastrointestinal disorders10. Toxicity 
study of the plant on mice was carried out but the results 
were inadequate for definite conclusion11. Chloroform 
extract of stem-bark and leaves of Vernonia cinerea showed 
diuresis property but methanolic extract exhibited 
antidiuresis12. Both polar and non-polar fraction of the plant 
extract showed analgesic, antipyretic and anti inflammatory 
effect13. Polar extract of V. cinerea is found to have 
antidiarrhoeal activity14 but there is no study on non-polar 
fraction. Antibacterial15 and anti larval activity against 
filarial vector16 was reported but no information regarding 
antifungal and antiprotozoal activity is found. Carbon 
tetrachloride fraction of methanolic extract possesses 
significant antioxidant properties17 but whether this plant 
extract could affect anticholinesterase and thus finally be 
used for treating Alzheimer disease because of antioxidant 
property is not reported. 
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MATERIALS AND METHODS 

Plant material collection  

The Roots of Vernonia cinerea was collected from local area 
of Bhopal (M.P.) in the month of Jan, 2018.  

Extraction procedure  

Vernonia cinerea (Root) was shade dried at room 
temperature. The shade dried plant material was coarsely 
powdered and subjected to extraction with petroleum ether 
by maceration. The extraction was continued till the 
defatting of the material had taken place. Dried powdered 
Vernonia cinerea (Root) was extracted with hydroalcoholic 
solvent using maceration process for 48 hrs, filtered and 
dried using vaccum evaporator at 40 °C.  

Phytochemical screening  

The Vernonia cinerea roots extract obtained was subjected to 
the preliminary phytochemical analysis following standard 
methods by Kokate and Harborne18,19. The extract was 
screened to identify the presence or absence of various 
active principles like phenolic compounds, carbohydrates, 
flavonoids, glycosides, saponins, alkaloids, fats or fixed oils, 
protein, amino acid and tannins. 

Total flavonoid content estimation  

Determination of total flavonoids content was based on 
aluminium chloride method. 50 mg quercetin was dissolved 
in 50 ml methanol, and various aliquots of 5- 25μg/ml were 
prepared in methanol. 1gm of dried powder of drug was 
extracted with 100 ml methanol, filter, and make up the 
volume up to 100 ml. One ml (1mg/ml) of this extract was 
for the estimation of flavonoid. 1 ml of 2% AlCl3 methanolic 
solution was added to 1 ml of extract or standard and 
allowed to stand for 60 min at room temperature; 
absorbance was measured at 420 nm20. 

TLC (Thin Layer Chromatography) profile  

For the separation of different phytochemical compounds in 
the hydroalcoholic extract of Vernonia cinerea, the extract 
was spotted manually using a capillary tube on pre coated 
silica gel G TLC plates (15X5 cm with 3 mm thickness). The 
spotted plates were put into a solvent system to detect the 
suitable mobile phase as per the method of Wagner et al. 
(1996 & 1984) 21,22. After the separation of phytochemical 
constituents, the spraying reagents such as Dragendorff 
reagent, 10% ethanolic sulphuric acid, 10% sulphuric acid, 
5% ferric chloride, Kedde reagent, vanillin phosphoric acid 
reagent and vanillin sulphuric acid reagent were used to 
identify the respective compounds. The colour of the spots 
was noted and Rf values were calculated by using the 
following formula:  

                     
                                

                                 
 

Antimicrobial activity 

Pathogenic antimicrobial used 

The pathogenic bacteria and fungus used in the current 
study was obtained from Microbial Culture Collection, 
National Centre for Cell Science, Pune, Maharashtra, India. 

Antibiogram studies 

Broth cultures of the pure culture isolates of those test 
microorganisms which are sensitive towards the 
phytoextracts used in present study were prepared by 
transferring a loop of culture into sterile nutrient broth and 
incubated at 37°C for 24-48 hrs. A loop full was taken from 

these broths and seeded onto sterile nutrient agar plates 
through sterile cotton swab to develop diffused heavy lawn 
culture. The well diffusion method was used to determine 
the antimicrobial activity of the extract prepared from the 
plant material of Vernonia cinerea, using standard 
procedure23. There were 3 concentration used which are 25, 
50 and 100 mg/ml for each extracted phytochemicals in 
antibiogram studies. It’s essential feature is the placing of 
wells with the antibiotics on the surfaces of agar 
immediately after inoculation with the organism tested. 
Undiluted over night broth cultures should never be used as 
an inoculums. The plates were incubated at 37 ºC for 24 hrs 
and then examined for clear zones of inhibition around the 
wells impregnated with particular concentration of drug. 

In-vitro free radical scavenging activity (2, 2-diphenyl-1-
picrylhydrazyl - DPPH) 

The DPPH radical scavenging activity of all the extracts was 
evaluated by the method described by Lee JY et al., 200424 
with slight modification. Ascorbic acid (10-100 μg/ml) was 
used as the standard. Plant extract (1.5 ml) at different 
concentrations (10-100 μg/ml) were treated with 1.5 ml of 
0.2 mmol DPPH (2,2-diphenyl-1-picrylhydrazyl) in ethanol 
solution. The reaction mixture was incubated in the dark at 
room temperature for 30 min. The absorbance of the sample 
and standards was measured at 517 nm. The ability of the 
plant extract and standard to scavenge the DPPH radical was 
calculated as percentage inhibition of absorbance by using 
the following formula and IC50 values were determined. 

                             
                     

           
      

RESULTS AND DISCUSSION 

Phytochemical screening of the plant showed the presence of 
flavonoids, proteins and amino acids and carbohydrates 
table 1. 

Table 1: Result of phytochemical screening of 
hydroalcoholic extract of Vernonia cinerea 

S. No. Constituents Root 

1. Alkaloids - 

2. Flavonoids + 

3. Diterpenes - 

4. Phenolics - 

5. Amino Acids + 

6. Carbohydrate + 

7. Proteins + 

8. Saponins - 

 

A number of developing solvent systems were tried, but the 
satisfactory resolution was obtained in the solvent systems 
mentioned in table 2. After development of plates, they were 
air-dried and numbers of bands were noted & RF values 
were calculated.  

Table 2: Calculation of Rf. Value 

Compound Extract Rf Value 

Quercetin Toluene: Ethyl acetate: 
Formic acid (5:4:1) 

0.581 

 

Total flavonoids content was calculated as quercetin 
equivalent (mg/100mg) using the equation based on the 
calibration curve: Y=0.040X + 0.009, R2=0.999, where X is 
the quercetin equivalent (QE) and Y is the absorbance table 3 
and fig 1. 
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Table 3: Preparation of calibration curve of quercetin 

S. No. Concentration Absorbance 
0 0 0 
1 5 0.216 
2 10 0.425 
3 15 0.625 
4 20 0.815 
5 25 1.021 

 

The total flavonoid contents were determined by established 
methods and were found to be 0.547 mg/100mg in quercitin 
equivalents table 4. The lawn cultures were prepare with all 
the microbes used under present study and sensitivity of 
bacteria towards the various phytochemicals extracts 
obtained from the Vernonia cinerea was studied at the 
concentration of 25-100 mg/ml using well diffusion method. 
Antimicrobial activity was performed against 2 stains of 
human pathogenic bacteria by well diffusion method. 
Hydroalcoholic extract of Vernonia cinerea showed good 
antimicrobial activity against selective bacteria table 5. 

 

Figure 1: Estimation of total flavonoids content 

Table 4: Estimation of total flavonoids content of 
Vernonia cinerea 

S. No Plant material Total flavonoids 

Equivalent to Quercetin 
mg/ 100 mg of extract 

1. Vernonia cinerea 0.547 

 

 

Table 5: Antibacterial activity of Vernonia cinerea on different microbes 

Extract Name of microbes Zone of inhibition 

100mg/ml 50 mg/ml 25mg/ml 

Hydro alcoholic of 
Vernonia cinerea 

E. faecalis 13 10 7 

Salmonellla bongori 20 18 16 

 

Table 6: Result of in vitro free radical scavenging activity 

S. No Ascorbic acid Vernonia cinerea 

 Conc. Test % Inhibition Conc. Test % Inhibition 
1 10 0.521 35.199 10 28.10945 23.45857 
2 20 0.385 52.114 20 50.87065 39.49904 
3 40 0.331 58.831 40 54.35323 54.04624 
4 60 0.221 72.512 60 67.16418 68.30443 
5 80 0.125 84.453 80 74.62687 70.52023 
6 100 0.082 89.801 100 77.11443 74.85549 

IC50 ( µg/ml) 25.025 IC50 33.979 
Absorbance of 0.1mM DPPH (Ao) = 0.804 

 

 

Figure 2: In vitro free radical scavenging activity 

DPPH scavenging activity has been used by various 
researchers as a rapid, easy and reliable parameter for 
screening the in vitro antioxidant activity of plant extracts. 

DPPH is a stable free radical and accepts an electron to 
become a stable diamagnetic molecule. The absorption 
maximum of a stable DPPH radical in methanol was at 
517nm. It was observed that with the increase of 
concentration, there is decrease of absorbance value. The 
decrease in absorbance of DPPH radical caused by 
antioxidants, because of the reaction between antioxidants 
molecules and radical, progresses, which results in the 
scavenging of the radical by electron donation. IC50 for 
standard ascorbic acid was found to be 25.025μg/ml and for 
hydroalcoholic extract of Vernonia cinerea was found to be 
33.979 μg/ml. Thus the anti-oxidant activity of sample was 
less than the standard table 6 and fig 2. In order to study the 
effects of these compounds on biological system needs more 
studies as these compounds might be responsible for use of 
this plant in different diseases 25. 
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CONCLUSION 

The hydroalcoholic extract of Vernonia cinerea showed 
antioxidant activity by inhibiting DPPH and total flavonoid 
content and reducing power activities. The preliminary 
phytochemical investigation indicates the presence of 
flavonoids in the plant material. In addition, the 
hydroalcoholic extract of Vernonia cinerea found to contain a 
noticeable amount of flavonoids, which play a major role in 
controlling antioxidants. The results of this study show that 
the hydroalcoholic extract of Vernonia cinerea can be used as 
easily accessible source of natural antioxidants and as a 
possible food supplement or in pharmaceutical industry. 
However, the components responsible for the antioxidant 
activity of hydroalcoholic extract of Vernonia cinerea are 
currently unclear. Therefore, further works have been 
performed on the isolation and identification of the 
antioxidant components present in hydroalcoholic extract of 
Vernonia cinerea. 
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